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STABILITY AND BIFURCATION IN
A BEDDINGTON-DEANGELIS TYPE
PREDATOR-PREY MODEL
WITH PREY DISPERSAL

RUI XU, ZHIEN MA AND QINTAO GAN

ABSTRACT. A time delayed predator-prey model with
prey dispersal and Beddington-DeAngelis type functional re-
sponse is investigated. By analyzing the corresponding char-
acteristic equations, the local stability of a positive equilib-
rium and each of the boundary equilibria is discussed. The
existence of Hopf bifurcations at the positive equilibrium is
established. By using an iteration technique, sufficient con-
ditions are derived for the global attractiveness of the posi-
tive equilibrium of the proposed model. By comparison argu-
ments, sufficient conditions are obtained for the global stabil-
ity of each of the boundary equilibria of the model. Numerical
simulations are carried out to illustrate some main results.

1. Introduction. The traditional mathematical model describing
predator-prey interactions consists of the following system of differen-
tial equations

&(t) = a(z) - F(z,y),

(L) eF(z,y) — cly),

<.

—~
~

~—
I

where x(t) and y(t) represent densities of the prey and the predator
at time ¢, respectively. The functions a(z) and c(y) are the intrin-
sic growth rate of the prey and the mortality rate of the predator,
respectively. The function F(z,y) is called the “response function”
representing the prey consumption per unit of time. The most popu-
lar response functions used in the modeling of predator-prey systems
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